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, , the pn^>aiatk)iii 
; ing formpQ of an aqueous twKH^i^ sy^^ " \ 

incQrnp^rtWeaisoliJto^ 
being crbsSHnl^able, ttie crosstii^e jK>(yni^^^^ 

• -..,!?^5?^5^^«!^?5ablecom^^ 

. . crqssJinMale polymer phase In. tfie tt^u^ius splutidn. . ! * 
; ..Alcwing^^ reieaisabl^ O'nvc^-^iijl^^^^ 

qroBslinkabtepolymerp^ ; \.! . 

compound from the other phaM Furihen 

retatis^to nrikj^^^ a| least 80 wL% thereof (^ving , , . 
a. paiticte si^ of between 1 nanometer and Sft jim. . 
Mfhich mkrospheres are connprised of a degradable. 
crossfinkBd polymer encapsulatinQ at least onereleasa- 
ble conpound. the pore size of the ciosslinked pdymer 
being smaQer than the partide size of the releasaUe 
compound. 
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Description 



The preesnt invention relates to mieroapheres wtwh have a good controlled release behaviour, and to processes 
to prepare these microspheres. 
s The fastdeveiopmenlsinthebiotechnological field lead to a large number of pharmaceutically interesting products 
esp. proteins, peptides and genes. Such products cansuitably be used in thetreahnenloflrfe-threateningdiseaEas. eg' 
cancer, and several types of viral, bacterial and parasital diseases. 

^ ^J^^ "alu^e. proteins and proteinaceous products. e.g. peptides, which groi^ of products will be refenwJ to 

10 any. i.e. by nqection. The phaimaookinetical profle of these products is such that injection of the product per se requires 
a irequent administration. In other words, since proteindrugs are chemic^ly and physicaUy unsiabla m the gastro intes- 
t^tract and generally have a short active residence time in the human or animal body, mim NecUons in a short 

" ^"r" ^^^^^ delivery systems which have the capacity tor sustained release A number of 

opUtTjs have been proposed in the art. and synthetic biodegradable, rather welMefhed polymere are used Id conkol 
the release of encapsufated drugs. vwii.«i 

ebh^«l*']nSf ^r"tl^'' r*''*?^ Thesemicrpspheresornano- 

ISl lT irt this fescriptiort and the dainisi the refwi3nc^tb.niicro^ef^^^a^ enidmbasses 

nuraopartcles, microcapsules, ranosph^es. hahOpaiiicieG &nd hanoaip8Ules.;Vwaefy ub^ i^^ 

'^'l^*** **** tsopotymeiB of lactic acid with glycolic acid: Ihepolyrti^^^ p^^rtiUy be 
blode9^adableloav0jdrert»valof1herx^^ .' T/. i^maiyw 

2s in^V^'^J^^^^I^^'^ ^ *^ oomalWng contmlled or susfamfed rejaiSS systems generaUy 

^mZ^^^T^^,^^^^ ™^ *° * deriaiuratibit Of the protein drug.ance these structural 
CMBfles normally read to a loss m pharmacological acliwits^nd theoccurenbedf uhdesired side^efteete. Such ctianoes 

^aeci^ when toxicsohrenis are used; such as the widely applied solvents chtortjfbrth and raaSmettaESS 

Mte^S2£2riS^"S-^j!.''T'^*'™! systems Ibr protein cfruos. One oflhese systems com^ ' 

. S!2f '**«'P*»'V"'e«a«««or€»ycidyi methacrylate,deri«ati3«^ . 

12"?"" •^'"^ Blomaterialsl (1983) 262^66). Both teZques have aZL 
of cfeadvanlages other than ftose arising from any organic solvents used 

cJ^^^iLT^'^ ""T ^ ^ to a ratherlow dnig content in the delivery system. This is espedaHy the 
«se. when the dmg B a maaomdecular compound. UnlesG the pore size of the hydrogel or the microsphere ie rather 
toae, the macromoleeules will orty adsort> onto the outer surface, which may lead to a burst release.^rthi?» «J 
50 ^I^ii«I7n^I!!!IL ^ "^^^ '^^'^ to ^ "he delivery system has to be 

mal^: JXi'iSS " r^^^ during biodegradatlon of the polymeric 

» -A suitable loading process for incorporating macromolecular drugs is aimed at 

" '^T"^- ^"^^ Watw- ^ 145-146, Gehrke et al. have 

K k"'^^'^^'!."^*"' higher than obtainable by solution sorption, hence higher than about 0.1 
wt.^ can be achieved in punf led. pre-fbmied hydrogels. The loading technique is based on the fact that certain pdy- 
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mer mixtures split into separate phases when dissolved in water. Proteins dissolved in such a system distrltwte une* 
venly between ^e phases. This principle also holds when one of the polymer phases is a crosslinked gel. 

In particular, Qehrke et all describe a crosslinked de)4ran geV|3ti^eihylene glycoO^^^ a aossHnked 

hydroxypropylcellul05egel/poly(virlyl alcohol) systemVProteins present in ari aqueous Containing beads of the 

5 gel are, after the addition of the non-crosslinked second polymer, adsorbed oh the bieads arid partly absorbed through 
meshes or pores in the bead surfaces. 

A disadvantage of this technique is that the jprbteinaceous material is to a major extent only adsoibed to the beads, 
which means that if ttle phase containing the second pdynier is replaced by another aqueous sy^em a fast rerrioval of 
the proteins from the beads is oi^served. Only when large amounts of= pores haviriig a diametiar larger than the size of 

10 the proteinac^ous material to be loaded are present in the bead Surfaces, sonrie atisbrptioh may occur. This adsorption 
and limited absorpiibn behaviour has ah undesirable effect oh the release of the proteihacebus material from the beacfe. 

To additiohally illustrate the undesired release behaviour, it Is noted that the profiles shown in the artide are - trom 
a pharmacological point of view - entirely unsuitable to be used in controlled release systems. Moreover, the gel beads 
are too large (cjyilnders with a diameter of 1 .5 mm) to be suitably used for administration In the human or animal body 

IS The principle of affinity partitioning in PEQ-oohlainihg two-phase systems is also known from Qfite Johansson, 
Affinity f=»artjtioningiri PEG-containing Two-phase Systems In: Topics iri Applied Cherifiistry;P^^ 
istry. Biotechnblogical and Biomedical Applicatians, Ed. J.M. Harris. Plenum Press (1992) . In this artid^, a two-phase 
system is de6ieaf1b(>id, «rtiich'te<»ea^ of dextranaindpdyethylene glycol (PEG) aremixed. 

A PEG enriched dnd a dextrein enriched phase are formed". Proteins are partitioned uheqtially iivsuch systems. These 

o Iviowvnsystemsarau&ied^irt^ep^rific^ > c-^:^;}^;^;.::-- 

The present inventibifi fis aimed at^proM a fiew iri}ectableb patient friehdly>*deliv^eiy isysiem for protein drugs, 
which system is safd aridlaifad^jyadabl^ which system possesses wdh<»^ The period 

whereindrugdeBveryshbu».bevg^^ 

UptD more than one year. In addition, fvgh degrees of bading bitiiedeKverysysterncan'bed^ tiiesys- 
£s temofthepre^ehtinveritioncairibe'phadui^ -^rr: ^r* , 

Tf»prob!eiTte mwitidh€d ^t^^^ 
astiie^lvenl Thetu5e^.*j^P6^ 

patiblt^rr^Mtttteftj^atfttW^^^a^^^^ 

iri the4Sft#pbSjf^ > 

l^pm&!G^ itf^ thklhft^h^ formally oomprises CDriipctod i . t : . . 

which4^«;dtirfia^«$^ti^ cbrte6[jndfb ni:^>. i 

^'miiiSp^f ihfl^ pblyrherin^a cohttfiOb'cfe^lih&^^a^ a po1yrn#^ wWch J* '^^^i^^^m'^^-; ; 

•4 »^ ^•-•crx«»WteS^^^ 
r>^^•>'OGrtisslihl£e^lBtri:K^ 

can leave the crosslinlced metrix. 

Th6dei;JradabiIi^a^ ^ 
that bonds cari be iricbrpoiy^ «^ under physiologicai oMidffif^Hn'^ re^^; refei^ can 

4S be made to iihd European patent application 96201821.4 of the group of the present Inventors. This patent application 
taaches hydrogds comprising hydrolyticaliy labile spacm between different polymer chaihs. The hydrolytically labHe 
q3aoer8 descrft>ed therein can be suitably used in the present invention and are incorporated by reference. 

Another example to control the degradaUIity is the coencapsulation of an enzyme or chemical substance capable 
of breaking bonds m tiie crosslinked pdymer. In a preferred embodvnertt of the procoes of the present invention ttie 
so crassTntablepdynierisadextmpdy^^ In iMsentedlntent a dexirariase can bearded to the aqueous twoi^^ 
system belore the crosslihldng st^ or added afteiwante. 

The dextFBjn polymer can suitably be used in the process of the present invention together with a pdyethylene gly- 
col or Pluranc®, whidi is a preferred pdynrier to be used In 

Ihe product aimed at by the process of the present invention can be sepaiated from the other polymer phasa 
^ In a further aspect, the present invention is directed to microspheres, at leasi 80 wt.% fliereof having a partide size 
Off between 100 nanometer and 100 >im. whidi irtcraspheres are comprised of a degiadaUe. crosslinked polymer 
encapsidating at least one reieasable compound, ttie pore size of the crossfinked polymer b^ng equal or preferably 
emafier than ttie particle size of tiie releefiable eompound. These microspheres are obtn'n^e tsy using the process of 
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the invention, and are free from organic solvents. Dependent on the application of the microspheres, the size can eg. 
be adjusted between 1 and 50 pm. preferably betweert 2 urn and 25 ^m, such as between 5 and 1 5 jim. 

When the pore sizes or meshes of the crossltnked polymer are equal or snnaller than the hydrodynamic diameter 
size of the reteasable component, the releasable component is essentially released when the polymer is degraded. 11 
on the other hand, the pore sizes or meshes of the crosslinked polymer are larger than the size of the releasable com- 
ponent the releasable component is at least partially released by diffusion. ITie pore size of the aosslinked product 
obtained by the process of ttte present invention in this way provides a perfect toot to control the release. Further, the 
eff idency of the incwporalion of a releasable compound in such a polymer stoiclure is very high, while the degree of 
loading can be adjusted up to the saturation concentration of the conpound to be released. 

The pdymers used can be chosen dependent on the nature of the compound to be r^eased. It is preferred that the 
compound to be released will have a dear preference for the crosslinkable polymer phase. In that case, the highest pos- 
sible degree of loading, theor^cally up to the saturation concentration, in the microspheres to be made, can be 
obtained. 

It is not critical which crosslinkable polymer is used, Howerer, II the controlled release system comprising the pol- 
ymer In crosslinked form is intended to be brought into a human or animal body, the polymer shouM be pharrnaceuti- 
cally acceptable and preferably should be degradable. Suitable crosslinkable water sduble pdymers are dextrahs and 
derivatized dextmns. starches and starch derivative, ceiluloee deriv^tVies such as hydroxyethyl and hydroxyprbpyf cek 
iulose. polyvinyffjynrolidone. proteins and derivatized protons, and so on. The molecular weigth of the crosslinkable pol- 
ynias used noirony^^ i.boo;ooo p^: h^ife nbtil ic^ 

polyitier, a b^rphasesepi^dn^s^ bbtihed in jtheNaqutous «Aitibn^sif ih^ Sr^^ the^ftii^^o^^^^ 
llie p6rspn.sldileS. ir?^ tf^^ iirt wilt iWve:the knowledge lo choose th&tr^iii^ crbsslihking coii^ 

ctoionsrrequiredioritf^^^ pn^f:ed; Fbr instiince. deid^ns i^^e'trb^^Oi^with Or rriethatir^ 

ylate^ grouj^ Ahpih^>e>GBM w asyttem comprising PVP Wttie i)iiterhal ^e^^ a® the emutelfieisl phase, 
vmerein tiedexban is through the presence of iSocyajiiatBt^ ^- i^' • ; -^ > 

FuFtt!6i; ref6r^ feihade to crosslinking using radiabW Dex GMA can eg: t^e potymerized using smalldosages 
Of yradiation.' sudt as 1^ than-0.1 Mrad. An advantage of this erttKjOinieht ttAt jn one step stenle muToixtfliclds 
can be objainediFtj j&er, crosslirilqng by UViadiafidn and physictf^M^liilK^^ e,g. hydrophobic tails eni^iedio 
. ap<rt^er.are:|»B^^ttt^ . ;v \ ■■r-: ^=-:^ :^: •: .-.T., ■ .• TT-*..' 

f\J^^ «i*i^i«?^inkal«espobfm sjensitive polymer ^yc^ias poly^N^is^iiw^- • 

: I9«»y!^n|^2^^^ c!an;^*e.prfiSiE^^ a daxjmr(. Hydi^0teitf t^^^ 

polymers show ifua'eaiang sweniniEj;bdh£^^ atdegreasnig terTi)peratures: This maioes it po^|)le tt|at rdeasatile ir^e- 
nai easily penetrate in the fiydtogek By subsequentiy iaisi^ the tenperaUffe, og. toa vaiue of STC, the ro^es^ 
m the hydroget shrink, thereby capttjring the re^ 

^ttiereleaseof ttiereleasable^joonrip^ 
»«l^ral One of «ie&e variableis is the sIzq of the miqrdSpheres. The size can be adjusted by c^efuBy modlfyina is 
laroc^^rcumstarices andfoiniul^oa paiameteis in theemulsifying step. f=6r instance, the w«er content, the pr^- 
mceofhydrophohicgroMpsonany one of thepolymersu^^ theviscoslty of the continuous and cjlsconfcmousptese 
arKi the efectrfcal charge on the atiea^a twb poiymers 

or rnicrppartides td beproduoed. vM a^^^ emut&rfierscan be Qdded. Suitable emUsifio-s are oopolymers. prefbrabH/ 
UQd«^c(^!ymei^.aff the tvto Incompatible^ fidyrti^ e:g. a block^opolynier df PjEQancldftidran. used to cmate 
vie twoffphase system. 

To further guarantee a contrdled release, the crosslinked pdymer should preferably be degradabia 
The pdymer which is presem in the aqueous continuous phase can beany pdymer which is inconpatiiie with the 
cr^lmkable polymer. Although this pdymer may also be crosslinkable, but of course not under the reaction conditions 
used for the crosslinking of the discontinuous pdymer phase, this is not preferred. Examples of suitable polymers 
mcompatible wHh the polynier to be crosslinked are poly(ethylene glycd) (PEG) and poV(vinyt aloohot) (P VA) (in com- 
bination with e-g. dexnans and dextian derivatives, starches and starch derivatives. PVR and water sdiiaie cdlulose 
oerivalives]. 

As indicated herein-above, the releasable compound can be a protein dnig. However, it is also possible to encap- 
sulate phamfiacon con^ning nanopartides or micropartides. e.g. fiposomes and iscoms. The encapsulation of this 
type of partk:les has ttie advantage of ^evenHng the occurence of a too ^ release of the encapsulated compound, 
or. said in otiw words, burst-effects can be avoided in a merest 

The partition of the compound to be released is firstly determined by the nature of the pdymers present \n the 
55 t^^S^**"**^^^^^^' ^ influenced. e.g. by adding salt to the aqueous system, or by atgusting 

If the releasable compounds, such as proteins, are present during the aosslinking step, care should be taken that 
the integrity of the releasable compounds is secured. It should for instance be avoided that proteinaceous material is 
oxidized by initiator systems etc. In this light it is noted that adverse effects can be avdded or minimalized by minimal- 
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izing the amount of initiator, reducing the polymerizaton time or adding suitable aritibxidantia, sudh ias a-tocdpherol. 

The separation of the crossllnked structures enclosing the releasabie compound from the other phase can be car- 
ried out in any cpnvenUonal way. Preferably, the separation is effected by filtration or centrifugation. The crossllnked 
structures can subsequently be washed with water and dried. The drying step determines that a pharmaceutically 
5 acceptable product can be Obtained, having a maintertartcetermof 'mbre'than 2 years. A very preferred dryirtg method 
is spray<Jrying. although tfie drying can also be surtably carr^^ 

In a first step of the pfodeiss of the present invention an aqueous two-phase system is formed. This two-phase sys- 
tem comprises water, and at least two wafer sduble polymers, which polymers are Inoditipiatibia In solution. Preferably 
a compound to be released is also present although It Is possible to add this compound to be released after me 
70 crosslinking step^ e.g. when using heat sensitive polymers that fnoreasingly with dkreasing temperature swell. At least 
one of the polymers present in the aqueous phsee is crosslinkable; dnd the cvbsdtrikable potymdr phase is emulsified 
in the other aqueous polymer phase. 

The process of the present invention will now be further illustrated by the preparation of dextran microspheres using 
the water-in^fl«ter enrulsion technique, and by the tbiloiMnng. non-Timillng exanrfjles. 
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Example 1 

Polyethylene glycols (PEG) with varying molecular weights were obtained from Merck-Schuchardt Germany: Qly- 
ddyl methacrylate derivafized dextrans (dex-CMA) with varying DS (degree of aubstilution; the number of methacryfate 
gmupsper 100 gtucopyranose residues) were synthesized by a coupling reaction of dexlranT40 and glyddyi meth^;^ 
ylate in OMSO (dimethylsultoxide) using DMAP (N,Nrdlmethylaminopyridlne) as a cala^ essentutfly as deficrib^b/ 
Van Dijk-\Atolthuis el al. in Macromolecules 28. (1995) 63^17^6322. < ^y-^^-s.^ 

Dex-PEQ was syritheeized as follows. mPEQ (monomelhoxypolyethylene glycol, M 5O0O gAnmol. 5 g; corre^ond^' 
ing with 1 mmdl hydroxyl groups) and GDI (carfaonyldfimidazDie. 162 mg. 1 mmol) were dissolved in 100 ml of a*y- 
dnous tetiahydrofiiraa .The solution was stirred overnight at room temperature, ftallowed by the evapoiaticm off the 
solvent under reduced pressure. Next, the CI (carfaonyllmidazole) activated mPEQ was added to a soluifon of dextran 
T4a {1 :7rfl)«nd DMAP (0.35 fi) in 5p jyilBMSO. This solutlpntwas stirred for one weefeat room ten^eatura After rteu- 
frafeEffion OfiDMAP wth HQ. tfie ^^Ipfj^^was aderisiyety^dislyzed affainst wa^^ and subseqiii^,<reeze dried, the, 
l?*^ <#iaiB(4eri?^ by gel p4?^^i^ch|«fi^ stft4teto art^ 



; . . r : V Pply^thylene:^lyool (PEG. var^33jiae^ KCl to a ci(^^«^^li6rf^^^^^ < • 

- . teM^fi««i:^GMA^^TO^ in 0^22 M?l<xilto4^ (wAv). Both solu^i^^efft^ihd:i0^ i • 

. • » V r >pitf/ftoei[1 J^^ Next, 4 JS^rbf the PE<3 8dution>^^ aolutiott^w^^Wixfed^^ai^ ' 

. ; teKW;(Wttrt \tort«K<3€H^ maximutfisp^$d) fe^^^^ water-ln^water emu6^n;.^ dexlt^|s;ti^^^^ ^ • ; 
^' s ; mm ptese and PEG as.the outer ph^j /^er^lfi iw^ . 

™Partclestte (numberwelghtd 
« ? '*¥lj«^'8:^«analysi5v H.S Bean. A.HB^ ^ ^ ' A; = 

Academfc Pressv London 1967, 95-174) and partidetsire <^ 
« nlque (Accusizer^, model 770. Ptoltde Sizing Systems. Santa Baibara. CA. USV^. The shape and surfeoe character- 
istice (poro«V) of the iiiicr^ 

Hgure 1 gives ia rapresentalive eiiample off particte size distribution of a deiftran nvcrosphere batch prepared via 
the water^n-water emutston tedhnique as determined u^ the Accusizer. SEM analysis showed that the parHcles are 
perfectly spherical and nonixirbus (Figure 2). 

Figure d shows the volume weight average diameter of dextran miaopsheres as a function Of the degree of dMA 
84dj6titutionandthemolecuiarweH)htof PEa TheconoenivationofthePEQ8dutionwae24%(wM);tha concentiatipn 
orlthedex-GMAoondehliationwasiM%.hisriiOOT molecular weight 

of PEG. At a fixed molecular weight of PEG. ttte particle size slightly decrease with increasing DS. 

Figure 4 shows the volume weight average diameter of dextran micropsher^ as a function of the degree of GtAf< 
ss sub^itufion and ooncentration off the aqueous dex-GM A concentration. The mean diameter decreases witti decreasing 
dex-GM A concentiatiaa 

Figure 5 shows the effed of the conoentiBtion end raoleoular weic^ of PEG on the volume weight average diame- 
ter of the dexHan microspheres. For this evaluation. dex-<3MA with a DS of 8 in 0.22 li/l KCI pO%. w/wO was used. It 
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appears tfiat for a given PEG. the largest partides were obtained at a PEG concentiation around 24%. 

The water-in-water emulsion can also be prepared using a mechanical stirrer instead of the vortex used in Example 
1 . A solution of dex-GMA (DS 4 J. 1 3 or 30; 20% wA^) in 0.22 M KCI was added to a solution of PEG (varying molecular 
weight; 24%) in 0,22 M KQ. and mechanically stinted (around 600-1000 rpm. depending on the viscosity of the PEG 
^llT'^^T^^' ^ "^^"^^ ^^"^ ^"^^ ^^^^ ((N.N.N'.N'-telramethylethylenedianine. 1 .0 ml. 20% (v/v) 
,S ^ ^ *^ concentrated HCI to 7.2) and KPS {potassium peraxydisulfate. 1 .8 ml 50 mg/ml in 
jrater) were added and the mixture was incubated for 30 minutes at 37°C to polymerize the dex-GMA The partide size 
IS siQhfiy greater using a mechanical s&rer instead of a vortex (Figure 5). 

Exainplea 

Miaospheres were prepared from the following formulations using the protocol as given in Example 1 and using 
the following stock solutions: ... 
Stock solutions {% in w/w) in p;22 M KGI: 

^.. ^.. Q-vPieWsG^ ■ J \.' ' ^ . . 

- AX^s;eiWEMAtC«^20% ... - V^-:*!^/^-- " ^ ■ : ;.. " . 

E.Deatla^HEMA{bS?)1l)% ' / 

Table 1 gt'^mma^fea^ y ^a resuHs t 







iiemuNfier 


number w^i|il^;idRlrvi^ 


wpluffte^^^ciianiei^ 
&im) 


4 .50 ml A 


0.^5 ml G 


0,^mlF 






4 . 75 ml A 


p^mic 


no 






4.75 ml e 


fi|^25ffiVD 


- no 


6:3 


17,0 


4.75 mlB 


O^miE 


no 


6.3 


i 16,0 



. 40 



50 



SS 



«*sp6r6ity{=weiaWineandlflWeterih^^ j . V - ««"«»?.er. 

ExanTnta4 

Therelease of a model protein from non^degrading dextmn trierospheres and degraddUs frfcroapharas was ewah 
^ deflradaWe by the inoorporalion of dextanase in dex<3MA microspheres. 

J? "2!? i "** hufter pH 8.0. To 2 ml of this solulion a fixed amount o» IgG 

(fcniTOno9tabuineQ.25.6mg)andavBriableamomtofdextrana^ and 1 U (1 U releasea 1 umol 

reducing oBooBaceharltfee per niinula at 37«C and pH 6.0)) daxtranaee wereaddad. -niiseoluSon wasamulsHiadlnan 
^^^1 f^. ^ 24% (wAv)) in 0.22 M KO. Thereafter, Ta«EO (N.N.N-.N'.talrame- 

thylBthylenedianr«ne. 100 yl. 20% (WV) in 0.22 M KO. pH adueied with concenliated HCI to 7J») and KPS (potassium 
^roxydiaUbte. 180 ^1. SO mgM >i water) were added. The mtcniepheres were washed with water and dried under a 
nitrogen flour. 

An aoGumt^y weighed amount (0.3-0.5 g) of microspheres was suspended in 1 0 ml phosphate buffer pH 5 5 and 
the amount of protein released in the kxiffer was determined using the biorad protein assay (M Bradford Anal Bio- 
72(1976) 248-254), Figure 7 shews the release prof fles. From this figure H is dear that the release of IgGfrom 
oeKftran nicrospheres can be modulated by dextranasa 
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Claims 



w 



1. Process for the preparation of a contro!l6CI release system, comprising forming of an aqueous two-phase system 
from at least two water soluble polymers, which polymers are incompatible in solution, at least one of these poly- 
mers being ciosslinkable. the ciosslinkable polymer phase being emulsified in the other polymer phase; and 
cmssluiking of the crosslinkable polymer. 

2' Theprocess of daim 1 . comprising the steps of adding at least one releasable compound whidi is soliible in the 
Cfossiinkabte polymer phase in the aqueous solution, and allowing releassdtsle compound to dissolve or diffuse 
in the crossRnkable polymer phase, before the crosslinkabie polymer is crossllnked. 

3. The process of claim 2. wherein the crossUnMng Is canied out to such a degree that the pores in the crosslinked 
slnicture are substantially smaller than the size of the releasable conr^und. 

15 4. The process ol any one of the preceding daims wherein before or after the crosslinking step an enzyme capable 
of degrading the rnatrix formed is added to the aqueous two-phase sy^ 

5. The process of any one of the preceding daims. wherein the cros$lini<able polymer is a dextran polymer. 

w €. Theisrocess of daim 5, wherein before or after the crosslinking step dextranase is added to the aqueoie twoishase 
system. 

7. The process of any one of the preceding claims* wherein one of the pdymers Is pdy^lhylene glycol. ' 

ss a The process of any one of the preceding daims, wherein the crosslinked structures are separated from the other 
polymer phasa 
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